52      ELEMENTS OF ELECTRICAL ENGINEERING

In soft annealed sheet iron or sheet steel and in silicon steel,
n varies from 0.60 X 10"~3 to 2.5 X 10~3, and can in average, for
good material, be assumed as 1.5 X 10~~8-.

The loss of power in the volume, 7, at flux density B and

frequency /, is thus

p = VfrjB1-* X 10~7, in watts,

and, if I = the exciting current, the hysteretic effective resist-

ance is

P

If the flux density, B, is proportional to the current, /, sub-
stituting for B, and introducing the constant k, we have

that is, the effective hysteretic resistance is inversely propor-
tional to the 0.4 power of the current, and directly proportional
to the frequency.

49.  Besides hysteresis, eddy or Foucault currents contribute
to the effective resistance.

Since at constant frequency the Foucault currents are pro-
portional to the magnetism producing them, and thus approxi-
mately proportional to the current, the loss of power by Foucault
currents is proportional to the square of the current, the same as
the ohmic loss, that is, the effective resistance due to Foucault
currents is approximately constant at constant frequency, while
that of hysteresis decreases slowly with the current.

Since the Foucault currents are proportional to the frequency,
their effective resistance varies with the square of the frequency,
while that of hysteresis varies only proportionally to the
frequency.

The total effective resistance of an alternating-current circuit
increases with the frequency, but is approximately constant,
within a limited range, at constant frequency, decreasing some-
what with the increase of magnetism.

EXAMPLES

50.  A reactive coil shall give 100 volts e.m.f . of self-inductance
at  10 amp. and 60 cycles.    The electric circuit consists of
200 turns (No. 8 B. & S.) (= 0.013 sq. in.) of 16 in. mean length
of turn.   The magnetic circuit has a section of 6 sq. in. and a

